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STATUS OFLESEARCH PROGRAM 

Dur ing  t h e  p a s t  y e a r  ( J u l y  1963 t o  J u l y  19641, t h e  

Alcoa  R e s e a r c h  L a b o r a t o r i e s  h a s  c o n d u c t e d  a r e s e a r c h  and 

development  program under  C o n t r a c t  NAS 8-5452.  The o b j e c t i v e  

was t o  d e v e l o p  a h i g h  s t r e n g t h ,  w e l d a b l e  aluminum a l l o y  o r  

a l l o y s  w i t h  good c r y o g e n i c  n o t c h  t o u g h n e s s .  To e n a b l e  a 

c o n t i n u a t i o n  of t h e  r e s e a r c h  and deve lopmen t  work i n i t i a t e d  

l a s t  y e a r ,  an  e x t e n s i o n  t o  t h e  above  c o n t r a c t  h a s  been  g r a n t e d .  

COMPLETION OF FIRST YEAR PROGRB 

The m a j o r  item t o  be comple t ed  i s  t h e  e v a l u a t i o n  of 

a l l o y s  ~ 8 2 5  and M826, f a b r i c a t e d  a t  A l c o a ' s  Davenpor t  P l a n t .  

The program i n c l u d e s  t e n s i l e  and n o t c h - t e n s i l e  t e s t s  a t  t empera-  

t u r e s  t o  -423OF and s t r e s s  c o r r o s i o n  t e s t s  o f  p a r e n t  p l a t e  and 

weldments .  The t e n s i l e  and n o t c h - t e n s i l e  p r o p e r t i e s  a t  room 

t e m p e r a t u r e ,  -112OF and -320°F have  been  d e t e r m i n e d .  Specimens 

f rom l.Oll--pJate- cLM825have  b e n - s e n t  -+e t h e  ~ t t b - c m t r a c t m  - ~- 

f o r  d e t e r m i n a t i o n  of t h e  -423OF p r o p e r t i e s .  

M825 a r e  p r e p a r e d  and spec imens  p r e p a r a t i o n  i s  p r o c e e d i n g .  

M826 m a t e r i a l  i s  b e i n g  r e h e a t  t r e a t e d  t o  a c h i e v e  h i g h e r  p r o p e r t i e s .  

S t r e s s  c o r r o s i o n  t e s t i n g  of bo th  a l l o y s  h a s  s t a r t e d .  

- -  -~ - 

Welded p a n e l s  of 

- SECOND YEAR PROGRAM 

The new e x p e r i m e n t a l  p rogram w i l l  b e  c o n d u c t e d  i n  two 

p h a s e s  wh ich  w i l l  p r o c e e d  e s s e n t i a l l y  c o n c u r r e n t l y .  Each p h a s e  

w i l l  have  s u b s e c t i o n s  t h a t  w i l l  b e  i n t e r d e p e n d e n t  and r e q u i r e  

p r o g r e s s i v e  p l a n n i n g  t o  make use of p r i o r  f i n d i n g s  i n  programming 

s u c c e e d i n g  e x p e r i m e n t s .  
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I n  Phase  I t h e  p r o m i s i n g  c h a r a c t e r i s t i c s  of two a l l o y s  

r e s u l t i n g  f rom t h e  p r i o r  c o n t r a c t ,  ~ 8 2 5  and M826, w i l l  be  more 

f u l l y  e v a l u a t e d  w i t h  e s t a b l i s h m e n t  of  a p p r o p r i a t e  c o m p o s i t i o n  

l i m i t s ,  optimum f a b r i c a t i n g  and h e a t  t r e a t i n g  p r a c t i c e s ,  a n d  

minimum and t y p i c a l  mechan ica l  p r o p e r t i e s .  T a b l e  I shows t h e  

i n t e n d e d  c o m p o s i t i o n s  of  14 a l l o y s  b e i n g  f a b r i c a t e d  t o  c o n d u c t  

t h e  above  program. V a r i a t i o n s  of  M825 a r e  i n t e n d e d  t o  d e t e r m i n e  

t h e  e f f e c t  o f  Cu l e v e l  and Cd/Sn r a t i o  on p r o p e r t i e s .  

o f  M826 a r e  c e n t e r e d  on t h e  C u ,  Zr, Zn and Mg c o n c e n t r a t i o n s ;  

t h e  Cu and Zr v a r i a t i o n s  were i n c l u d e d ,  p r i m a r i l y ,  t o  see t h e i r  

e f f e c t  on n o t c h  t o u g h n e s s .  The above a l l o y s  h a v e  been  c a s t  

and  a r e  now b e i n g  f a b r i c a t e d  a t  Alcoa  R e s e a r c h  L a b o r a t o r i e s .  

V a r i a t i o n s  

The e v a l u a t i o n  of t h e  a l l o y s  wh ich  a r e  v a r i a t i o n s  of  

M825 w i l l  be  d i f f e r e n t  f rom t h a t  f o r  t h e  M826 v a r i a t i o n s .  

Emphasis f o r  t h e  M825 t y p e  a l l o y s  w i l l  be upsr, s t r e n g t h s  of 

p a r e n t  m e t a l  and weldments  p r e p a r e d  u s i n g  2319 and  p a r e n t  m e t a l  

f i l l e r s .  D e t e r m i n a t i o n  o f  t h e  n o t c h - t o u g h n e s s  for t h e s e  a l l o y s  

w i l l  be  d e l a y e d ,  s i n c e  t h e y  g e n e r a l l y  h a v e  good t o u g h n e s s .  

D e t a i l e d  c o r r o s i o n  t e s t i n g  w i l l  b e  d e l a y e d  u n t i l  c o m p l e t i o n  o f  

a p r e l i m i n a r y  program r e l a t i n g  a g i n g  t r e a t m e n t  t o  s t r e s s  

c o r r o s i o n .  M826 w i l l  be  f u l l y  e v a l u a t e d :  t e n s i l e  and n o t c h -  

t e n s i l e  t e s t i n g  a t  room temperature and -320°F f o r  p a r e n t  m e t a l  

and weldments  p r e p a r e d  u s i n g  ~ 8 2 2  and p a r e n t  m e t a l  f i l l e r s ;  

s t r e s s  c o r r o s i o n  t e s t i n g  o f  p a r e n t  p l a t e  and weldments .  

~ 

An i m p o r t a n t  f e a t u r e  of Phase  I w i l l  be  t h e  work t o  

d e v e l o p  a we ld  f i l l e r  a l l o y  t o  p r o v i d e  h i g h e r  w e l d  e f f i c i e n c i e s  

t h a n  t h o s e  w h i c h  can  be a c h i e v e d  employ ing  e x i s t i n g  weld  f i l l e r  
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c o m p o s i t i o n s .  T e n  f i l l e r  a l l o y s  were r e c e n t l y  c a s t  and t h e i r  

i n t e n d e d  c o m p o s i t i o n s  a r e  shown i n  Tab le  I. 

I n  P h a s e  I1 new e x p e r i m e n t a l  a l l o y s  w i l l  be  s u r v e y e d  

i n  a f o r w a r d - l o o k i n g  program d e s i g n e d  t o  t e s t  new c o n c e p t s  t h a t  

h a v e  o r i g i n a t e d  e i t h e r  f rom p r e v i o u s  p o r t i o n s  o f  t h e  p r o j e c t ,  

f r o m  l i t e r a t u r e  s u r v e y s ,  or f rom t h e o r e t i c a l  c o n s i d e r a t i o n s .  

Two v a r i a t i o n s  o f  M825 having  a d d i t i o n s  of  0.3 L i  and 0.6 L i  

h a v e  been c a s t  a l o n g  w i t h  t h r e e  v a r i a t i o n s  o f  M826 h a v i n g  a d d i t i o n s  

o f  0.3 L i ,  0.3 Ag and 0.3 Ca ( T a b l e  I ) .  The e v a l u a t i o n  program 

f o r  Phase  I1 w i l l  b e  s i m i l a r  t o  t h a t  f o r  Phase  I. 

RESULTS AND D I S C U S S I O N  

- 2000 S E R I E S  A L L O E  

S i n c e  t h e  weld  s t r e n g t h s  o f  t h e  2000 s e r i e s  a l l o y s  have  

n o t  been  improved o v e r  t h o s e  o f  2219 ,  t h e  f o l l o w i n g  program was 

c o n d u c t e d  t o  i n c r e a s e  t h e  weld s t r e n g t h s  by u s i n g  d i f f e r e n t  

f i l l e r  - ~ ~ - ~ ~  c o m p o s i t i o n s ,  --Two AI-Cu aLleys c o n t 3 h 5 n g  Cd-and C B  =F 

( ~ 8 2 5 )  were we lded  a s  0 .125" s h e e t  w i t h  2319,  ~ 8 2 5 ,  a n d  t h r e e  

A1-Cu f i l l e r  a l l o y s  c o n t a i n i n g  0 .23  Cd, 0.12 Mg, o r  0.53 Mg. 

- ~ 

Tens i l e  p r o p e r t i e s  f o r  t h e  as -welded  c o n d i t i o n  

( n a t u r a l l y  aged 2 5  d a y s )  and t h e  pos t -we ld  aged  c o n d i t i o n  

( a r t i f i c i a l l y  a g e d  16 h o u r s  a t  325OF) a r e  shown i n  T a b l e  111. 

No f i l l e r  p r o v i d e s  c o n s i s t e n t l y  h i g h e r  t e n s i l e  s t r e n g t h s  t h a n  

Sii 

2319 ,  a l t h o u g h  t h e r e  a r e  i s o l a t e d  c a s e s  of improved  p r o p e r t i e s .  

Spec imens  w i t h  t h e  bead-on g e n e r a l l y  f a i l e d  a t  t h e  edge  of  t h e  

weld  where no r e i n f o r c e m e n t  o c c u r r e d .  Bead-of f  spec imens  

u s u a l l y  f a i l e d  t h r o u g h  t h e  weld and would be  e x p e c t e d  t o  show 
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p r o p e r t i e s  t y p i c a l  o f  t h e  f i l l e r  a l l o y .  T h e r e f o r e ,  i t  was 

s u r p r i s i n g  t o  see no e f f e c t  of f i l l e r  m e t a l  on b e a d - o f f  t e n s i l e  

s t r e n g t h s .  Pos t -we ld  a g i n g  r a i s e d  s t r e n g t h s  f o r  b o t h  t h e  bead-on 

and  b e a d - o f f  c o n d i t i o n s ,  but  was much more e f f e c t i v e  f o r  t h e  

b e a d - o f f  c o n d i t i o n .  

These same a l l o y s  had p r e v i o u s l y  been  welded  a t  0.525" 

p l a t e ,  u s i n g  2319 f i l l e r .  A compar i son  of t h e  t e n s i l e  s t r e n g t h s  

showed t h a t  t h e  s h e e t  had  on ly  s l i g h t l y  h i g h e r  s t r e n g t h s  t h a n  

t h e  p l a t e .  

T a b l e s  I V  and V l i s t  t h e  t e n s i l e  and n o t c h - t e n s i l e  

p r o p e r t i e s  of s e v e r a l  e x p e r i m e n t a l  2000 s e r i e s  a l l o y s  and s e v e r a l  

commerc ia l  a l l o y s  a t  t e s t i n g  t e m p e r a t u r e s  t o  -423OF. The l a t t e r  

a l l o y s  were t e s t e d  s i n c e  n o t c h - t o u g h n e s s  d a t a  u s i n g  a Kt  = 10 

was d e s i r e d  t o  f a c i l i t a t e  compar ison  w i t h  t h e  p r o p e r t i e s  o f  

a l l o y s  d e v e l o p e d  u n d e r  t h e  c o n t r a c t .  A s  shown, a l l o y  ~ 8 2 5  h a s  

g r e a t e r  s t r e n g t h  t h a n  t h e  commercial  a l l o y s  and e x c e l l e n t  n o t c h  

t ough-ness a t  c ryqenic  t e m p e r x t u r e s .  ~ - 

- ~ ~ -  
- -  

7000 SERIES ALLOYS 

The we ld  p r o p e r t i e s  of M791 and M793 0.525" p l a t e  

we lded  w i t h  ~822 f i l l e r  a l l o y  have  been  r e p o r t e d  p r e v i o u s l y ,  

b u t  t h e  l o c a t i o n s  o f  f a i l u r e  were n o t  i n d i c a t e d .  T a b l e  V I  

summarizes  t h e  weld  p r o p e r t i e s  and i n d i c a t e s  t h e  l o c a t i o n s  o f  

f a i l u r e .  A l l  t h e  r e d u c e d  s e c t i o n  spec imens  and many o f  t h e  f u l l  

s e c t i o n  spec imens  f a i l e d  a d j a c e n t  t o  t h e  weld  i n  t h e  h e a t  a f f e c t e d  

zone .  The f u l l  s e c t i o n  spec imens  t h a t  f a i l e d  a t  t h e  e d g e  o f  t h e  

weld  zone  had  t e n s i l e  s t r e n g t h s  a p p r o x i m a t e l y  e q u a l  t o  t h e  r e d u c e d  

s e c t i o n  s t r e n g t h s ,  t h u s  showing t h e  two a r e a s  of t h e  weld h a v e  
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s i m i l a r  s t r e n g t h s .  The macrographs  i n  F i g u r e  1 show t h e  t e n d e n c y  

f o r  some o f  t h e  f u l l  s e c t i o n  spec imens  t o  f a i l  i n  two l o c a t i o n s :  t h e  

l o w e r  macrograph  shows f a i l u r e  a d j a c e n t  t o  t h e  we ld  w i t h  a c r a c k  a t  

t h e  e d g e  of t h e  w e l d ,  w h i l e  t h e  u p p e r  macrograph  shows f a i l u r e  

t h r o u g h  b o t h  l o c a t i o n s .  Most of  t h e  edge-of -weld  f a i l u r e s  o c c u r r e d  

w i t h  M791. T h i s  i s  a t t r i b u t e d  t o  ~ 8 2 2  b e i n g  of  s i m i l a r  s o l u t e  c o n t e n t  

t o  M791 b u t  of h i g h e r  s o l u t e  c o n t e n t  t h a n  M793. 

I n  t h e  f i n a l  r e p o r t  f o r  l a s t  y e a r  i t  was n o t e d  t h a t  t h e  

i n c r e a s e  i n  t e n s i l e  s t r e n g t h  w i t h  d e c r e a s i n g  t e s t i n g  t e m p e r a t u r e  was 

d i f f e r e n t  for t h e  as -welded  and p o s t - w e l d  aged  c o n d i t i o n s  of  spec imens  

t a k e n  from t h e  7000 s e r i e s  we lds .  

-320°F t o  t h a t  a t  room t e m p e r a t u r e  was abou t  1.1 f o r  t h e  as -welded  

c o n d i t i o n  and a b o u t  1.3 f o r  t h e  pos t -we ld  aged  c o n d i t i o n .  A l though  

no e x p l a n a t i o n  of t h i s  can  be g i v e n ,  f r a c t u r e  e x a m i n a t i o n  showed 

t h e  l o c a t i o n  of f a i l u r e  f o r  t h e  a s -we lded  c o n d i t i o n  changed  f rom 

a d j a c e n t  t o  t h e  weld  a t  room t e m p e r a t u r e  t o  t h r o u g h  t h e  weld  a t  

-320°F,  w h i l e  t h e  pos t -we ld  ~ aged  s p e c - h e n s - f a i l - e d  a d j a c e n t  t o  t h e  

weld  a t  b o t h  t e s t i n g  t e m p e r a t u r e s .  

The r a t i o  of  t e n s i l e  s t r e n g t h  a t  

- -- - -  - - 

E f f e c t  of Defo rma t ion  on Touqhness 

The n o t c h  t o u g h n e s s  of t h e  7000 s e r i e s  a l l o y s  h a s  been  

found  t o  d e c r e a s e  r a p i d l y  w i t h  d e c r e a s i n g  t e s t i n g  t e m p e r a t u r e .  

The o n l y  method found  s o  f a r  of  improv ing  t h e  c r y o g e n i c  t o u g h n e s s  i s  

i s  t h e  a d d i t i o n  of  Zr. The f o l l o w i n g  program was i n i t i a t e d  t o  

see t h e  e f f e c t  of d e f o r m a t i o n  ( a s  p a r t  of t h e  t h e r m a l  t r e a t m e n t )  

on  t o u g h n e s s .  I n  most of t h e  program,  d e f o r m a t i o n  was employed 

b e f o r e  a g i n g  b u t  i n  a s m a l l  p o r t i o n  d e f o r m a t i o n  was used  b e f o r e  

s o l u t i o n  h e a t  t r e a t m e n t .  The t r e a t m e n t s  g i v e n  a n d  t h e  r e s u l t s  

o b t a i n e d  a r e  p r e s e n t e d  i n  T a b l e  V I I .  For  c o m p a r i s o n  p u r p o s e s ,  



-6- 

p r e v i o u s  p r o p e r t i e s  for t r e a t m e n t s  w i t h  no d e f o r m a t i o n  a r e  

i n c l u d e d .  

Defo rma t ion  b e f o r e  a g i n g  s l i g h t l y  l o w e r s  t h e  s t r e n g t h  

a n d  e l o n g a t i o n  a t  room t e m p e r a t u r e ,  w h i l e  i t  i n c r e a s e s  t h e  

e l o n g a t i o n  s l i g h t l y  a t  -320°F. The n o t c h - t e n s i l e  r a t i o  a t  

room t e m p e r a t u r e  i s  r a i s e d  s l i g h t l y  by d e f o r m a t i o n ,  w h i l e  t h e  

r a t i o  a t  -320°F seems t o  depend on t h e  a l l o y .  A l l o y s  c o n t a i n i n g  

Z r  (M791 and M793) seem t o  have s l i g h t l y  l o w e r  t o u g h n e s s  when 

de fo rmed  b e f o r e  a g i n g  w h i l e  t h e  o p p o s i t e  i s  t r u e  f o r  t h e  a l l o y  

w i t h  no Zr. A d d i t i o n a l  work seems w a r r a n t e d  t o  v e r i f y  i f  

d e f o r m a t i o n  b e f o r e  a g i n g  c a n  improve  t h e  t o u g h n e s s  of 7000 

s e r i e s  a l l o y s  w i t h o u t  Z r .  

The e f f e c t  of d e f o r m a t i o n  b e f o r e  s o l u t i o n  h e a t  t r e a t m e n t  

on t o u g h n e s s  i s  n o t  c l e a r .  With 10% d e f o r m a t i o n ,  t h e  m a t e r i a l  

r ema ined  u n r e c r y s t a l l i z e d  and had  s i m i l a r  t e n s i l e  p r o p e r t i e s  and  

s l i g h t l y  lower  t o u g h n e s s  a t  -320°F t h a n  m a t e r i a l  w i t h  no 

d e forma _ -  t i o n  ._ Wit h-&Q$ -rxxhc+ i wt -before ~ s o 2 WT0-n he a t t r e a t m e n  t 

t h e  m a t e r i a l  was p a r t i a l l y  r e c r y s t a l l i z e d .  The s t r e n g t h s  were 

n o t  a f f e c t e d  b u t  t h e  room t e m p e r a t u r e  t o u g h n e s s  was h i g h e r  and  

t h e  -320°F t o u g h n e s s  was much l o w e r  t h a n  m a t e r i a l  w i t h  no 

d e  f orma t i o n .  

- -  

-- EVALUATION OF PLANT MATERIAL 

The s h e e t  and p l a t e  of  ~ 8 2 5  (Al-Cu-Cd-Sn) and M826 

(Al-Zn-Mg-Zr) f a b r i c a t e d  a t  A l c o a ' s  Davenpor t  P l a n t  i s  now 

u n d e r g o i n g  e v a l u a t i o n  a t  Alcoa R e s e a r c h  L a b o r a t o r i e s .  The 

e v a l u a t i o n  program w i l l  c o n c e n t r a t e  on t h e  p r o p e r t i e s  of  t h e  

1.0" and 2.37" p l a t e :  t e n s i l e  and  n o t c h - t e n s i l e  p r o p e r t i e s  o f  
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p a r e n t  and we lded  1.0" p l a t e ;  t e n s i l e  and n o t c h - t e n s i l e  p r o p e r t i e s  

and r e s i s t a n c e  t o  s t r e s s  c o r r o s i o n  i n  t h e  s h o r t  t r a n s v e r s e  

d i r e c t i o n  of 2.37" p l a t e .  

F i g u r e  2 shows t h e  m i c r o s t r u c t u r e  o f  1.0" p l a t e  of 

~ 8 2 5  and M826. The M826 m a t e r i a l  i s  u n r e c r y s t a l l i z e d  w h i l e  t h e  

M825 m a t e r i a l  i s  r e c r y s t a l l i z e d .  

The t e n s i l e  p r o p e r t i e s  of  t h e  v a r i o u s  t h i c k n e s s e s  a r e  

shown i n  T a b l e  VI11 f o r  M82'5 and i n  T a b l e  IX f o r  M826. 

s t r e n g t h s  of M825 a r e  n o t  h i g h l y  dependen t  on t e s t i n g  d i r e c t i o n  

The 

b u t  do  change s l i g h t l y  w i t h  t h i c k n e s s  o f  m a t e r i a l .  The l o w e r  

s t r e n g t h s  of  t h e  2.37" p l a t e  a r e  a t t r i b u t e d  t o  t h e  s l o w  q u e n c h i n g  

r a t e  of t h e  t h i c k  p l a t e .  

The M825 pre -aged ,  s t r e t c h e d  and aged  meets t h e  minimum 

c o n t r a c t  s t r e n g t h  g o a l s .  I n c r e a s i n g  t h e  amount of s t r e t c h i n g  

f rom 1 .5  t o  3% r e d u c t i o n  o n l y  s l i g h t l y  d e c r e a s e s  t h e  s t r e n g t h .  

M a t e r i a l  no t  p r e - a g e d  b e f o r e  s t r e t c h i n g  h a s  s t r e n g t h s  4 k s i  

c- 

l o w e r  t h a n  m a t e r i a l  p r e - a g e d ,  however ,  m a t e r i a l  o n l y  r o l l e r  

l e v e l e d  has-s$-reng+hs x q u a f - t o  tKe p r e - a g e d  m a t e r i a l .  

work i s  p l a n n e d  t o  d e t e r m i n e  i f  t h e  minimum amount of  s t r e t c h i n g  

- 

A d d i t i o n a l  

needed  t o  a c h i e v e  f l a t n e s s  w i l l  a l s o  p e r m i t  d e s i r a b l e  p r o p e r t i e s  

t o  be  a c h i e v e d ,  t h e r e b y  p e r m i t t i n g  t h e  d e l e t i o n  o f  t h e  p r e - a g i n g  

t r e a t m e n t .  The e l o n g a t i o n s .  o b s e r v e d  f o r  t h e  p l a n t  f a b r i c a t e d  

~ 8 2 5  a r e  l o w e r  t h a n  o b t a i n e d  w i t h  L a b o r a t o r y  m a t e r i a l ;  no 

e x p l a n a t i o n  f o r  t h i s  i s  a p p a r e n t .  

The p r o p e r t i e s  f o r  M826 a r e  d e p e n d e n t  on p r o d u c t  

t h i c k n e s s  and  d i r e c t i o n  o f  t e s t i n g .  The s t r e n g t h s  of t h e  p l a n t  

p roduced  m a t e r i a l  a r e  below t h e  d e s i r e d  l e v e l ;  t h e r e f o r e ,  t h e  

1.0" and 2.37" p l a t e  a r e  b e i n g  r e h e a t  t r e a t e d  and  aged  a t  
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Alcoa  R e s e a r c h  L a b o r a t o r i e s  u s i n g  a more s e v e r e  a g i n g  p r a c t i c e  

(48 h o u r s  a t  225OF). 

Notch Touqhness  - 
T e n s i l e  and n o t c h - t e n s i l e  p r o p e r t i e s  f o r  1.0" and 

2.37" p l a t e  of  ~ 8 2 5  and M826 a r e  shown i n  T a b l e  X .  The n o t c h -  

t e n s i l e  r a t i o  a t  -320°F f o r  t h e  1.0" p l a t e  of M825 i s  l o w e r  t h a n  

found p r e v i o u s l y  u s i n g  0.5" t h i c k  L a b o r a t o r y  p l a t e  ( T a b l e  I V ) .  

I f  t h e  n o t c h  t o u g h n e s s  r e t a i n s  t h e  low t e m p e r a t u r e  s e n s i t i v i t y  

c h a r a c t e r i s t i c  of  t h e  2000 s e r i e s  a l l o y s ,  t h e  t o u g h n e s s  of M825 

s h o u l d  be a c c e p t a b l e  a t  -423OF. The n o t c h  t o u g h n e s s  of t h e  

2.3711 p l a t e  of  M825 i s  good ,  b u t  d u e  t o  i t s  low s t r e n g t h s ,  t h e  

-423OF p r o p e r t i e s  w i l l  n o t  be d e t e r m i n e d .  

The n o t c h - t e n s i l e  r a t i o s  of M826 a r e  s u c h  a t  -320°F 

t h a t  t h e y  might  be e x p e c t e d  t o  r e a c h  t h e  -423OF g o a l  m i n i m u m  

of  0 .9 ,  bu t  d u e  t o  t h e  low s t r e n g t h s  t h e  -423OF p r o p e r t i e s  

w i l l  no t  be d e t e r m i n e d .  The m a t e r i a l  b e i n g  re -worked  u s i n g  an  

isothermal a q i m g  -$Te&m&-willk be T e s t e d  -For -no tch  t o u g h n e s s  

a n d  if t h e  p r o p e r t i e s  a r e  a c c e p t a b l e ,  -423OF t e s t i n g  w i l l  be  

done.  

- 
~~- - - ~ -  

One u n u s u a l  r e s u l t  o b t a i n e d  f o r  t h e  M826 m a t e r i a l  i s  t h e  

d i f f e r e n c e  i n  t e m p e r a t u r e  s e n s i t i v i t y  of t h e  s t r e n g t h s  f o r  t h e  

l o n g i t u d i n a l  and l o n g  t r a n s v e r s e  d i r e c t i o n .  The r a t i o  o f  t e n s i l e  

a n d  y i e l d  s t r e n g t h  a t  -320°F t o  t h a t  a t  room t e m p e r a t u r e  f o r  t h e  

t e s t i n g  d i r e c t i o n s  i s  a s  f o l l o w s :  

L o n q i t u d i n a l  Lonq T r a n s v e r s e  

Ts-320/TSRT 1.35 1.28 

ys - 320/"RT 1.25 1.19 
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The re-worked M826 p l a t e  w i l l  be  t e s t e d  i n  b o t h  d i r e c t i o n s  t o  

s ee  i f  t h e s e  r e s u l t s  can  b e  v e r i f i e d .  

ABSTRACT OF TECHNICAL CONTENT 

An a t t e m p t  t o  improve t h e  w e l d  s t r e n g t h s  o f  2000  s e r i e s  

a l l o y s  by v a r y i n g  t h e  f i l l e r  a l l o y  was u n s u c c e s s f u l .  A l l o y s  

Al-Cu-Cd and Al-Cu-Cd-Sn (M825) welded  a s  0 .125" s h e e t  w i t h  

2319 ,  ~ 8 2 5  and A1-Cu f i l l e r s  c o n t a i n i n g  .23  Cd, 

showed l i t t l e  v a r i a t i o n  i n  weld s t r e n g t h .  

. 1 2  Mg or .53 Mg 

Defo rma t ion  b e f o r e  a g i n g  may improve t h e  n o t c h  t o u g h n e s s  

s l i g h t l y  f o r  A1-Zn-Mg a l l o y s  w i t h  no Z r .  

c o n t a i n i n g  Z r  a p p e a r s  t o  be d e c r e a s e d  s l i g h t l y  by c o l d  w c r k i n g  

b e f o r e  a g i n g .  

The t o u g h n e s s  o f  a l l o y s  

E v a l u a t i o n  of t h e  p l a n t  f a b r i c a t e d  M825 h a s  shown t h e  

f o l l o w i n g :  

1. 

~~ 

2 .  

3. 

The 1.0" p l a t e  meets  t h e  m i n i m u m  s t r e n g t h  g o a l ,  b u t  

the 2 ~ 3 3 ' ~  +la* feZ1-s short; p r o b a b l y  b e c a u s e  o f  

quench s e n s i t i v i t y .  

The n o t c h  t o u g h n e s s  i s  l o w e r  t h a n  d e t e r m i n e d  

p r e v i o u s l y  f o r  0.525" L a b o r a t o r y  p l a t e ,  b u t  t h e  -423OF 

g o a l  m i n i m u m  c a n  p r o b a b l y  be c l o s e l y  a p p r o a c h e d .  

M a t e r i a l  r o l l e r  l e v e l e d  b u t  n o t  s t r e t c h e d  had 

p r o p e r t i e s  e q u i v a l e n t  t o  m a t e r i a l  p r e - a g e d ,  s t r e t c h e d  

and aged .  Th i s  i n d i c a t e s  t h e  p o s s i b i l i t y  o f  e l imi -  

n a t i n g  t h e  p r e - a g i n g  t r e a t m e n t  by  employ ing  o n l y  

t h e  m i n i m u m  amount of l e v e l i n g  r e q u i r e d .  

s t u d y i n g  t h i s  i s  p l a n n e d .  

~ 

A program 
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The M826 m a t e r i a l  had  s t r e n g t h s  l o w e r  t h a n  d e s i r e d ;  

t h e r e f o r e ,  m a t e r i a l  w i l l  be  r e h e a t  t r e a t e d  a t  Alcoa  R e s e a r c h  

L a b o r a t o r i e s  u s i n g  an  i s o t h e r m a l  a g i n g  t r e a t m e n t  of  48 h o u r s  

a t  225OF. 

ANTICIPATED Woe 

A l l o y s  Al-Cu-Cd and Al-Cu-Cd-Sn w i t h o u t  Z r  and V h a v e  

been  welded  and t h e  p r o p e r t i e s  a r e  b e i n g  d e t e r m i n e d .  T h i s  

work was done t o  see i f  t h e  l o w e r  quench  s e n s i t i v i t y  of  t h e  

a l l o y s  w i t h o u t  Z r  and V would p e r m i t  improved w e l d  s t r e n g t h s .  

The r e h e a t  t r e a t m e n t  o f  t h e  M826 p l a t e  s h o u l d  be f i n i s h e d  soon  

and  a l l  w e l d i n g  o f  M825 and  ~ 8 2 6  s h o u l d  be  c o m p l e t e d  e a r l y  i n  

S e p t e m b e r .  The f a b r i c a t i o n  of s h e e t ,  p l a t e  a n d  weld w i r e  f o r  

t h e  s e c o n d  y e a r  p rogram i s  underway. 

Dur ing  J u l y ,  1061.75 man-hours  were expended  on t h e  

p rograms  d e s c r i b e d  h e r e .  
~ ~ - ~~ 

~~ ~ 

~~~ 

~ ~~ ~ 
~ -~~~ 

~~~ ~ 
~~ 
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2 1  

~~ 

Flick's Etch 2x 

292059-A1-F1 Flick's Etch 2x 

Figure 1 - Macrographs showing tendancy of 7000 series alloy welds to fail 
a t  two locations (0.525" welded plate). 5 

4 



292490 Keller' s Etch lOOX 

Keller's Etch lOOX 292459 

Figure 2 - Micrographs of M825 (top) and M826 (bottom) 1.0" plate 


